Kinetics of inositol 1,4,5-trisphosphate and inositol cyclic 1:2,4,5-trisphosphate metabolism in intact rat parotid acinar cells. Relationship to calcium signalling.
Stimulation of rat parotid acinar cells by the muscarinic cholinergic receptor agonist methacholine results in the formation of inositol 1,4,5-trisphosphate [1,4,5)IP3) and inositol cyclic 1:2,4,5-trisphosphate [c1:2,4,5)IP3) which, after 40 min, accumulate to a ratio of 1:0.57. The turnover rates of these inositol trisphosphates have been determined in cholinergically stimulated rat parotid cells by measuring the degradation of the 3H-labeled compounds following receptor blockade. (1,4,5)IP3 is rapidly metabolized, with a half-time of 7.6 s; (c1:2,4,5)IP3 declines much more slowly with a half-time of almost 10 min. Because the formation and metabolism of (c1:2,4,5)IP3 are so slow, (c1:2,4,5)IP3 gradually accumulates upon prolonged receptor activation. Inositol trisphosphate turnover was compared to the receptor-mediated changes in cytoplasmic Ca2+ concentration, as measured by the fluorescent Ca2+ indicator, fura-2. The Ca2+ signal decays upon termination of inositol phosphate formation and returns to base line within 30 s. Thus, while (c1:2,4,5)IP3 may have some yet unknown biological effects on Ca2+ homeostasis, its metabolism seems far too slow to be the primary regulator of cytosolic Ca2+ levels under long term stimulatory conditions. The rate at which the Ca2+ signal decays is, however, somewhat slowed after prolonged agonist stimulation. Furthermore, the capacity of the cells to mobilize intracellular Ca2+ in response to a second agonist stimulation is slightly delayed when the duration of the first stimulus is prolonged. The results suggest that the regulation of cytoplasmic Ca2+ levels may be more complicated than initially realized and could depend on the combined actions of more than one inositol polyphosphate.